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Abstract 

This study assessed how well digital learning environments foster critical thinking abilities in 

students in secondary school. A structured questionnaire based on five dimensions—analysis, 

evaluation, inference, creativity, and reflection—was used to gather data from 139 teachers 

using a quantitative descriptive survey design. According to the findings, teachers thought that 

digital learning platforms were good at helping students develop higher-order thinking 1skills, 

especially inference (M = 3.92) and evaluation (M = 3.86). Reflection skills (M = 3.67), on the 

other hand, were rated relatively lower, suggesting that they had little effect on metacognitive 

development. Due to differences in access, exposure, and digital readiness, teachers who were 

female and from cities expressed more favorable opinions than their male and rural 

counterparts. The study comes to the conclusion that although digital platforms greatly 

enhance analytical and reasoning skills, their capacity to cultivate reflective thinking is still 

underutilized. To maximize critical thinking results, it suggests incorporating reflective 

elements, strengthening teacher preparation, and advancing rural digital infrastructure. 

 

Keywords: Digital learning platforms, critical thinking, secondary education, teacher’ 

perceptions. 

 

Introduction 

Secondary education around the world has changed due to the quick spread of digital learning 

platforms, interactive web-based apps, simulation environments, game-based platforms, and 

AI-driven tutoring systems. These platforms are being used by schools more and more to 

provide instruction, scaffold practice, and involve students in challenging cognitive activities 

(Cortázar et al., 2021). One of the main promises of these technologies is their ability to support 

and foster critical thinking, which is widely acknowledged as being crucial for success in civic 

life, the workforce, and higher education. Critical thinking is the ability to assess evidence, 

analyze arguments, synthesize ideas, and draw well-reasoned conclusions (Facione, 1990; 

Ennis, 2011). Despite their widespread use, there is conflicting evidence about how well digital 

learning platforms foster critical thinking in secondary students. The results vary depending on 

the instructional design, the affordances of particular platforms, the teacher's facilitation, and 

contextual factors like digital literacy and access. 

Analysis, evaluation, inference, explanation, and self-regulation are all interrelated 

competencies that make up critical thinking rather than a single, monolithic skill (Facione, 
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1990; Anderson & Krathwohl, 2001). Higher-order cognitive outcomes are becoming more and 

more important in secondary curricula, but rote assessments and traditional lecture-based 

pedagogy frequently fail to foster these abilities. Authentic, complex problems, adaptive 

scaffolds and feedback, collaborative knowledge construction, and multimodal representational 

tools that facilitate deeper reasoning are just a few of the affordances that digital platforms 

promise to support critical thinking objectives. For instance, when properly structured and 

scaffolded by instructors, online project-based modules, discussion forums, simulations, and 

digital storytelling have been linked to improvements in analytical and evaluative skills 

(Cortázar et al., 2021; Tamimi, 2024). 

However, platforms do not automatically encourage critical thinking. According to 

reviews and empirical research, instructional design elements like task authenticity, the need 

for evidence and justification, peer interaction structures, and formative feedback are necessary 

for positive outcomes (Mao et al., 2021). However, platforms that incorporate dialogic tasks, 

problem-solving scenarios, and metacognitive prompts are more likely to have measurable 

improvements in higher-order thinking than those that simply digitize low-level recall activities 

(Piaw, 2025). Recent systematic reviews and meta-analyses show that technology-enhanced 

teaching methods have moderately positive effects on outcomes related to critical thinking, 

particularly when the interventions are longer and involve teacher mediation (Wang, 2024). 

In addition to design, assessment procedures and teacher practices are crucial. More 

critical-thinking gains are made by educators who use platforms to model evaluation 

techniques, scaffold reasoning, and support sustained inquiry than by those who use them 

mainly for administrative or content delivery (Piaw, 2025; Liu, 2024). Institutional factors are 

equally important: fair access, professional development, and dependable infrastructure all 

significantly moderate results. Research conducted during the pandemic revealed that quickly 

moving to online platforms exacerbated pre-existing disparities and, in certain situations, 

jeopardized higher-order learning due to unequal access and ill-prepared instructional models 

(UN/UNESCO reports; Axios coverage). Because of these contextual issues, fidelity of 

implementation, teacher facilitation, and equity of access must all be taken into account when 

assessing the efficacy of a platform, going beyond straightforward pre-post comparisons. 

 

Literature review 

 

Theoretical foundations 

Decades of research have developed the idea of critical thinking. The core cognitive skills of 

analysis, inference, and evaluation were identified by Facione (1990), who also suggested 

assessment methods that prioritized performance tasks and constructed-response items. Higher-

order thinking was reframed as analyze-evaluate-create in Anderson and Krathwohl's (2001) 

revision of Bloom's taxonomy. This fits in well with contemporary evaluations of critical 

reasoning and with the characteristics that platform designers aim to encourage. Platform 

interventions should focus on both cognitive strategies and motivational dispositions, 

according to Ennis (2011), who highlighted critical thinking as disposition plus skill, which is 

a combination of ability and willingness to engage in reflective judgment. Further, according 

to Vygotskian perspectives (Vygotsky, 1978), social mediation—such as peer discussion and 

teacher scaffolding—is essential to the growth of higher-order thinking. This is a point that is 

regularly emphasized in empirical research on collaborative digital environments. 

Asynchronous forums and synchronous workspaces facilitate collaboration; 

simulations and concept-mapping tools externalize thinking; multimedia case studies and 

problem-based scenarios provide authentic contexts; and digital platforms offer affordances 

that theoretically map onto these frameworks: (a) scaffolding through adaptive prompts and 

formative feedback; (b) collaboration. However, learning is not ensured by the mere existence 
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of these affordances; in order to activate higher-order skills, instructional tasks must involve 

reasoning, justification, and reflective evaluation (Anderson & Krathwohl, 2001). 

 

Empirical evidence 

The impact of digital platforms on critical-thinking outcomes in secondary contexts is being 

assessed empirically in an increasing amount of research. When digital interventions are 

purposefully created to demand argumentation, peer critique, and evidence-based reasoning, a 

number of experimental and quasi-experimental studies document significant improvements. 

According to Cortázar et al. (2021), students' critical-thinking abilities significantly improved 

in an online project-based course with socially shared regulation scaffolding when compared 

to control groups. Their findings imply that when teacher scaffolds and group regulation tools 

are integrated into the platform, collaborative, project-driven digital modules can stimulate 

deep reasoning. 

Platforms that are simulation-driven and game-based have also been connected to 

increases in critical thinking. Although effect sizes differed by age and task type, a meta-

analysis of game-based learning revealed beneficial effects on students' critical thinking across 

several studies (Mao, Cui, Chiu & Lei, 2021). According to the synthesis, the biggest cognitive 

gains were found in games that encouraged systemic reasoning and decision-making as 

opposed to rote mechanics. Another area of promise is multimodal composition tools and 

digital storytelling. According to Tamimi (2024), digital storytelling assignments improved 

secondary students' ability to evaluate texts and develop interpretations based on evidence in 

English-language contexts. The multimodal requirement forced students to defend their media 

and narrative structure choices, which engaged both creative and evaluative parts of critical 

thinking. 

This optimism is also tempered by recent large-scale reviews and meta-analyses. 

Systematic syntheses find moderately positive effects of technology-enhanced instruction on 

higher-order outcomes, especially when interventions are medium-to-long duration and involve 

active teacher mediation (Wang, 2024; Piaw, 2025). However, there is a lot of heterogeneity 

across studies — effects vary by platform type, subject area, student age, and study quality — 

highlighting the fact that "technology" is not a monolithic treatment. 

 

Design features that matter 

Stronger critical-thinking outcomes are predicted by a number of recurring design principles 

across empirical studies:  

• Cognitively taxing tasks: Tasks that specifically call for synthesis, justification, 

and counterargument (such as debates, case studies, and evidence-based projects) 

yield greater benefits than those that concentrate on factual recall (Anderson & 

Krathwohl, 2001; Cortázar et al., 2021).  

• Organized cooperative discussion: According to social-constructivist theory, 

platforms that scaffold peer interaction—define roles, elicit rebuttals, and 

necessitate cross-group synthesis—produce gains (Vygotsky, 1978; Williams, 

2025).  

• Reflective prompts and adaptive, timely feedback (either teacher-provided or 

automated) improve metacognitive regulation, which is a powerful mediator of 

improvements in critical thinking (Cortázar et al., 2021). 

• Teacher mediation and professional development: Teachers' actions, such as 

demonstrating logic, encouraging metacognitive discussion, and evaluating both 

the process and the final product, are often pivotal. Stronger student outcomes are 

associated with professional development that teaches educators to use platform 

affordances for reasoning (Piaw, 2025). 
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Moderators  

Several moderators are suggested by empirical heterogeneity:  

• Length and intensity: Core reasoning skills are rarely altered by brief, one-time digital 

activities. Iterative practices and longer interventions yield greater results (Mao et al., 

2021).  

• Subject area: Compared to certain STEM tasks that primarily involve procedural 

problem-solving, language arts and social science tasks that call for textual analysis 

and argumentation frequently exhibit stronger quantifiable gains (Ran, 2025).  

• Pretesting effects and student prior ability: Pretest sensitization can interact with 

treatment effects, according to studies employing Solomon four-group or pretest–

posttest designs; meticulously planned assessments are required to isolate the true 

impact of the platform (example studies in project-based online learning). Significant 

group × pretest interactions are reported in a number of ANOVA-based assessments, 

suggesting complex dynamics. 

• Equity and access: UNESCO assessments and evidence from the pandemic era 

revealed that unequal device access and connectivity limit platforms' ability to support 

higher-order learning and, in the worst situations, increase achievement gaps 

(UNESCO reports; news coverage).  

• AI and generative tools: Arguments regarding platform-promoted critical thinking are 

complicated by growing worries about students outsourcing reasoning to generative 

AI. According to some recent research and commentary, unless teachers create 

assignments that ask students to evaluate and question AI outputs, unmediated AI use 

may compromise deliberative cognition (news and early empirical work, 2024–2025). 

 

Assessment approaches 

Assessments that are in line with the targeted cognitive processes are necessary for a robust 

evaluation. Multiple-choice recall tests are not as good at capturing reasoning as constructed-

response items, argumentation rubrics, and performance-based assessments. To identify 

improvements in analysis and evaluation, a number of studies used blind scoring and validated 

rubrics (Cortázar et al., 2021; Tamimi, 2024). Additionally, in addition to outcome measures, 

platform-embedded process data (log files, discourse transcripts) offer rich proxies for 

reasoning processes, such as the frequency of justification statements or the depth of 

argumentative moves. 

 

Research Objectives 

1. To evaluate teachers’ perceptions regarding the effectiveness of digital learning 

platforms in promoting various dimensions of critical thinking skills among secondary 

school learners. 

2. To compare male and female teachers’ perceptions of how digital learning platforms 

enhance secondary school students’ critical thinking skills.  

3. To compare urban and rural teachers’ perceptions of how digital learning platforms 

enhance secondary school students’ critical thinking skills. 

 

Research Questions 

1. What are teachers’ perceptions regarding the effectiveness of digital learning platforms 

in promoting critical thinking skills among secondary school learners? 

2. What are the male and female teachers’ perceptions regarding effectiveness of digital 

learning platforms across the five dimensions of critical thinking skills? 

3. What are the urban and rural teachers’ perceptions regarding effectiveness of digital 

learning platforms across the five dimensions of critical thinking skills? 
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Methodology 

In order to assess how well digital learning platforms foster critical thinking abilities in 

secondary school students, this study used a quantitative descriptive survey design. Using 

stratified random sampling, 139 teachers representing both male and female educators from 

both urban and rural schools were chosen as a sample. Data was gathered using a structured 

questionnaire that was based on five dimensions: analysis, evaluation, inference, creativity, and 

reflection. A five-point Likert scale, ranging from strongly disagree to strongly agree, was used 

by respondents to rate their perceptions. Descriptive statistics (mean and standard deviation) 

were used to analyze the collected data in order to compare gender and locality-based 

differences and ascertain teachers' perceptions. The results shed light on how well digital 

learning environments help secondary school pupils develop their critical thinking abilities. 

 

Data Analysis and Results  

 

Table 1 Teachers’ perception Regarding Effectiveness of Digital Learning Platforms in 

Promoting Critical Thinking Skills among Secondary School Learners 

Dimension  Teachers  Mean  Standard Deviation 

Analysis skills 139 3.85 .723 

Evaluation skills  139 3.86 .624 

Inference skills  139 3.92 .565 

Creativity skills  139 3.84 .522 

Reflection skills  139 3.67 .633 

 

Teachers' opinions about how well digital learning platforms foster critical thinking abilities in 

secondary school students are shown in Table 1. With mean scores on a five-point scale ranging 

from 3.67 to 3.92, the results show that teachers gave all dimensions positive ratings, 

demonstrating agreement regarding the platforms' efficacy. Inference skills had the highest 

mean score (M = 3.92, SD = 0.565), indicating that digital platforms are the most effective at 

fostering students' capacity for logical reasoning and conclusion-making. Strong support was 

also given to evaluation skills (M = 3.86, SD = 0.624) and analysis skills (M = 3.85, SD = 

0.723), which demonstrate better judgment and critical thinking. Reflection skills had the 

lowest mean (M = 3.67, SD = 0.633), suggesting a relatively smaller influence in encouraging 

self-evaluation and introspection. 

 

Table 2 Male Teachers’ perception Regarding Effectiveness of Digital Learning Platforms in 

Promoting Critical Thinking Skills among Secondary School Learners 

Dimension  Teachers  Mean  Standard Deviation 

Analysis skills 72 3.69 .706 

Evaluation skills  72 3.78 .617 

Inference skills  72 3.80 .610 

Creativity skills  72 3.74 .548 

Reflection skills  72 3.59 .649 
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Male teachers' opinions about how well digital learning platforms help secondary school 

students develop their critical thinking abilities are shown in Table 2. With mean scores ranging 

from 3.59 to 3.80, the results demonstrate moderate to high agreement. Digital platforms 

effectively support students' reasoning and logical deduction, as evidenced by the highest 

ratings of inference skills (M = 3.80, SD = 0.610) given by male teachers. These tools appear 

to foster critical judgment and innovative thinking, as evidenced by the positive perceptions of 

evaluation skills (M = 3.78, SD = 0.617) and creativity skills (M = 3.74, SD = 0.548). But the 

lowest mean was for reflection skills (M = 3.59, SD = 0.649), which indicates that digital 

platforms have a comparatively smaller impact on students' capacity to evaluate themselves 

and reflect on their learning experiences. 

 

Table 3 Female Teachers’ perception Regarding Effectiveness of Digital Learning Platforms in 

Promoting Critical Thinking Skills among Secondary School Learners 

Dimension  Teachers  Mean  Standard Deviation 

Analysis skills 67 3.99 .712 

Evaluation skills  67 3.98 .623 

Inference skills  67 4.01 .487 

Creativity skills  67 3.98 .479 

Reflection skills  67 3.77 .612 

 

The opinions of female teachers about how well digital learning platforms foster critical 

thinking abilities in secondary school students are shown in Table 3. With mean scores ranging 

from 3.77 to 4.01, the results show a high degree of agreement. Inference skills had the highest 

mean (M = 4.01, SD = 0.487), indicating that female teachers firmly believe that digital 

platforms improve students' capacity for logical thought and reasoning. These platforms appear 

to effectively foster problem-solving, judgment, and innovation, as evidenced by the high 

ratings for analysis (M = 3.99), evaluation (M = 3.98), and creativity skills (M = 3.98). 

Reflection skills had the lowest mean (M = 3.77, SD = 0.612), suggesting that learners' self-

evaluation and reflective thinking had improved somewhat less. 

 

Table 4 Rural Teachers’ perception Regarding Effectiveness of Digital Learning Platforms in 

Promoting Critical Thinking Skills among Secondary School Learners 

Dimension  Teachers  Mean  Standard Deviation 

Analysis skills 69 3.37 .632 

Evaluation skills  69 3.50 .571 

Inference skills  69 3.55 .479 

Creativity skills  69 3.53 .472 

Reflection skills  69 3.30 .513 

 

The opinions of rural educators about how well digital learning platforms foster critical 

thinking abilities in secondary school students are shown in Table 4. The findings show a 

moderate level of agreement, with mean scores between 3.30 and 3.55. Inference skills had the 

highest mean (M = 3.55, SD = 0.479), suggesting that rural teachers believe digital platforms 
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can help students improve their ability to reason and draw conclusions. Relatively positive 

ratings were also given to creativity (M = 3.53) and evaluation skills (M = 3.50), indicating a 

moderate level of perceived support for judgment and innovation. However, the lowest score 

was for reflection skills (M = 3.30, SD = 0.513), indicating that digital learning resources are 

not very effective at encouraging introspective learning and self-reflection among rural 

students. 

 

Table 5 Urban Teachers’ perception Regarding Effectiveness of Digital Learning Platforms in 

Promoting Critical Thinking Skills among Secondary School Learners 

Dimension  Teachers  Mean  Standard Deviation 

Analysis skills 70 4.29 .467 

Evaluation skills  70 4.25 .427 

Inference skills  70 4.25 .403 

Creativity skills  70 4.17 .360 

Reflection skills  70 4.04 .521 

 

Urban teachers' opinions about how well digital learning platforms foster critical thinking 

abilities in secondary school students are shown in Table 5. With mean scores ranging from 

4.04 to 4.29, the results show a high degree of agreement, demonstrating strong confidence in 

the beneficial effects of digital tools. Analysis skills had the highest mean (M = 4.29, SD = 

0.467), indicating that urban teachers think digital platforms greatly improve students' capacity 

to critically analyze and interpret data. Improvement in logical reasoning and judgment was 

demonstrated by the high ratings for evaluation (M = 4.25) and inference skills (M = 4.25). 

Even though reflection skills (M = 4.04, SD = 0.521) received somewhat lower scores, they 

nevertheless show significant perceived advantages for students' reflective thinking and self-

evaluation. 

 

Main Conclusions 

The results indicate that teachers view digital learning platforms as useful resources for 

encouraging secondary school students to think critically. Digital platforms improve students' 

logical reasoning, problem-solving, and analytical skills, as evidenced by the highest ratings 

given to inference, evaluation, and analysis skills out of the five dimensions. Comparatively 

lower ratings were given to reflection skills, suggesting that digital tools are less effective at 

fostering self-evaluation and introspection. Compared to male and rural teachers, female and 

urban teachers showed stronger positive perceptions, indicating that perceived effectiveness is 

influenced by exposure, access, and digital readiness. All things considered, the study finds that 

while digital learning platforms greatly aid in the development of critical thinking, they still 

need to be improved in order to promote reflective learning, particularly in rural settings. 

 

Discussion 

According to the study's findings, educators believe that digital learning platforms are good at 

encouraging critical thinking, especially when it comes to helping secondary school pupils 

improve their inference, evaluation, and analytical skills. These outcomes are consistent with 

those of Hosseini et al. (2022), who found that interactive content and feedback mechanisms 

on digital platforms promote inquiry-based learning and enhance students' reasoning abilities. 

In a similar vein, Yilmaz and Bayrak (2023) highlighted that environments enhanced by 

technology promote cognitive engagement and problem-solving, both of which are essential 
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for the development of critical thinking. Al-Qahtani (2022), who discovered that female 

educators frequently exhibit greater adaptability and engagement with digital teaching 

methods, is supported by the higher mean scores from female teachers, which show a stronger 

belief in the pedagogical value of digital tools. 

In contrast, the comparatively lower incomes of male educators point to the necessity 

of focused digital training initiatives to improve proficiency and self-assurance in the use of 

these resources. The digital divide in the integration of educational technology is highlighted 

by the notable disparity in perceptions between teachers in urban and rural areas. The greater 

agreement among urban teachers affirms the findings of Khalid and Azeem (2023), who 

pointed out that improved internet access, infrastructure, and digital literacy in urban schools 

increase the perceived value of digital learning resources. In the meantime, the moderate views 

of rural educators reflect the worries expressed by Memon et al. (2021) about the lack of 

professional development opportunities and restricted access to resources in rural areas, which 

impede the successful adoption of digital learning. 

Furthermore, the relatively lower mean for reflection skills implies that although digital 

platforms foster reasoning and analytical skills, metacognitive reflection may not be adequately 

fostered by them. This finding supports that of Nguyen (2022), who contended that while most 

digital learning environments prioritize content delivery and interactivity, they lack the 

reflective elements required for self-evaluation and deep learning. This component of critical 

thinking could be strengthened by incorporating e-portfolios, digital journals, or reflection 

prompts. 

 

Recommendations 

✓ Educational authorities, including provincial education departments and teacher 

training institutions, should create focused training programs in digital pedagogy 

because male and rural teachers showed relatively lower opinions about the efficacy of 

digital learning platforms.  

✓ It is necessary to incorporate structured reflection tools, like digital journals, self-

assessment tests, and e-portfolios, into digital learning platforms because reflection 

skills were rated the lowest out of all critical thinking dimensions.  

✓ The notable difference in perceptions between teachers in urban and rural areas 

suggests unequal access to online resources and assistance. Government agencies and 

stakeholders in educational technology should give priority to funding rural digital 

infrastructure, which includes dependable internet access, hardware supply, and 

regional training initiatives, in order to guarantee equity. 
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